of constituent types greatly varies from species to species: four, eleven, five, 43, one, two and 70 one for HAdV-A to G, respectively (4-9).
71
Among these human mastadenovirus species, HAdV-D is exceptional in that it is 72 uniquely human-specific and extremely type-rich. HAdV-67(AP012302), HAdV-22/37(AB605240) and 8(AB605242) .
117
Simulation of genome evolution. Forty-five artificial genomic sequences were 118 generated by simulating sequence evolution using Mesquite version 2.75 (17). The following 119 parameters for this sequence evolution were obtained from the real MGA: the tree topology, 120 number of characters, ratio of invariant sites, alpha parameter of the gamma distribution of rate 121 variance, nucleotide frequencies of A, T, G and C and transition/transversion ratio. Then, the correlation coefficient between windows w x and w y was calculated for all 138 possible combinations of x and y using the following formula:
where ����� and ����� represent the means of the non-diagonal elements of and ,
141
respectively.
142
The matrix of the artificial genomes that were computationally evolved via base substitutions (Fig. 3 ).
200
However, as shown in Figure 1C , although a large part of the genome seems to have consistently ( Fig. 1D ) and made a histogram of the ratios (Fig. 4) . The coevolution ratio histogram has two 209 peaks at around 0.7 as the major site and around 0.1 as the minor site. The major peak 210 corresponds to the plateaus of the correlation ratio plot (Fig. 1D) , which match the positions of 211 the major coevolving regions. Since these regions seem to be the rarest recombination regions 212 and hence coevolving regions, we hereafter call them basal regions. On the other hand, the minor 213 peak in the coevolution ratio histogram indicates that small portions of the genome have 214 coevolved differently from the others. The coevolving regions for the minor peak are 215 recognizable as small triangle-like shapes along the diagonal of the coevolution matrix (Fig. 1C) .
216
Note that a few windows do not show significant correlations with any or almost any of the other (Table 1) . We confirmed that the thus identified basal regions corresponded to the 233 distribution of the major peak of the coevolution ratio histogram (Fig. 4) . The slight elevation of 234 this ratio (77.8%) is due to the fact that a few windows that showed coevolution ratios of < 0.7
235
( Fig. 1D ) had correlation coefficients to the DNA polymerase region with a p-value of < 0.0025 236 (Fig. 1E ).
237
In order to view the regional coevolution, rather than the basal one, we calculated Table 2 ), indicating that they have coevolved independently of the basal regions.
242
Although some of the partial correlations, e.g., irregularly distributed small spots between basal correlation analysis also showed that continuous non-basal regions are autocorrelated (Fig. 1C) coding region of fiber, the remaining major capsid protein, is a non-basal region (Fig. 1C) , a 314 finer scale analysis showed that a part of the N-terminal region is a short basal region located in 315 the fiber tail domain (Fig. 5A ) for anchoring the fiber in the penton base complex (2, 3, 33). 
NC

DNA replication
Starting point for replication (47, 50) a NC stands for non-coding region 
